Recent field work and examination of specimens at CAS, MICH, MO, NY, SFSU, UBC and UC lead us to conclude that Bestia longipes, contrary to some earlier literature reports, is endemic to coastal regions of north-central to southern California. Based on analyses of DNA nucleotide sequence data we recognize Bestia in the Lembophyllaceae.
INTRODUCTION
In examining the literature for Bestia longipes (Sullivant & Lesquereux) Brotherus, it becomes clear that this species endemic to the Pacific Coast of North America has been poorly understood. Part of this confusion can be attributed to various interpretations regarding the generic circumscription of Bestia and its taxonomic affinities at the family level (Lesquereux 1868; Lesquereux and James 1884 ; Grout 1928; Crum 1991) . When first described in 1865 as Alsia longipes by Sullivant & Lesquereux, it became the third species in the genus Alsia (established by Sullivant in 1855) joining Alsia californica (W. J. Hooker & Arnott) Sullivant (transferred from Neckera) and Alsia abietina (W. J. Hooker) Sullivant (transferred from Neckera). The genus Alsia, with three species, was a morphologically heterogeneous assemblage of Pacific Coast endemics. Alsia abietina was recombined as Dendroalsia abietina in 1905 by Britton and Alsia longipes was transferred to Bestia in 1906 by Brotherus (Crosby et al. 2000) . These three genera, each now monospecific, are today all placed in different families.
Had Brotherus (1906) retained Bestia as a monospecific genus, subsequent taxonomic and nomenclatural confusion would have been nil. However, this was not to be. Two other taxa (Isothecium obtusatulum Kindberg and Thamnium vancouveriense Kindberg) were placed in Bestia by Brotherus (1925) further altering the generic circumscription. Over the years Bestia has been attributed to such families as the Neckeraceae, Thamnobryaceae, Cryphaeaceae, Hypnaceae, Brachytheciaceae (Brotherus 1925; Crum 1987; Buck and Goffinet 2000; Crosby et al. 2000) , and most recently, the Lembophyllaceae (Goffinet and Buck 2004; Huttunen et al. 2004; Quandt et al. 2008) . This diversity of family placements was in part based on which species of Bestia had been critically examined and what combination of gametophytic and sporophytic characters were considered most important for inferring relationships. Grout (1928) also listed three species in Bestia. His interpretation of the genus included the incorporation of Hypnum brewerianum Lesquereux as a new combination within Bestia, expanding yet again the generic circumscription. Bestia breweriana (Lesquereux) Grout is now regarded as a synonym of Isothecium cristatum (Hampe) H. Robinson (Andrews 1952) . The other species that Grout retained in Bestia he called B. holzingeri (Renauld & Cardot) Brotherus. This species also has a long nomenclatural history of being placed in 10 different genera containing 14 species synonyms (Norris and Enroth 1990) . By the time Lawton (1971) published her moss flora of the Pacific Northwest it was generally known as Bestia vancouveriensis (Kindberg) Wijk & Margadant. Norris and Enroth (1990) resolved this part of the problem when they elevated Bestia vancouveriensis to generic rank as Bryolawtonia, and transferred it back to the Thamnobryaceae (Neckeraceae s.l.).
MADROÑ O, Vol. 55, No. 4, pp. 291-296, 2008 Crum (1987 and Norris and Enroth (1990) provided a detailed overview of this history and we will not repeat it further except to say that Crum (1987) proposed Bestia longipes be transferred to the Brachytheciaceae and viewed it to be closely related to Isothecium. Norris and Enroth (1990) also accepted this interpretation, as did Crosby et al. (2000) . Crum (1991) further speculated that Bestia may not even need to be recognized as a monospecific genus at all, suggesting that B. longipes might be a mere form of Isothecium myosuroides Bridel. Recent DNA evidence supports the hypothesis that Bestia and Isothecium are indeed closely related (Goffinet and Buck 2004) yet distinct genera. Based on our herbarium studies and detailed examination of both gametophytic and sporophytic characters we conclude that Bestia is so distinctive as to require separate generic status. This conclusion is also supported by additional molecular data (Quandt et al. 2008) .
DISCUSSION
Since the publication of a bryoflora of California (Norris and Shevock 2004a, b), a reexamination of material in California herbaria showed that several of the collections labeled and reported in the literature as Bestia longipes are in fact one or more species of Isothecium. Therefore, our earlier interpretation (Norris and Shevock 2004a) of this taxon was also clouded. This issue, however, became clear once we examined plants of Bestia longipes in the field from the general type locality in the Oakland Hills above Berkeley. Additional field work from coastal mountains in the San Francisco Bay region showed Bestia to be a rather common component of the flora on boulders along streams where it is often associated with Pterogonium gracile (Hedwig) Smith and species of Isothecium, primarily I. cristatum. This freshly collected material became the baseline for comparative purposes during our review of the herbarium record. While bryologists in California can attest to the difficulties in naming species of Isothecium many yet recognize the various growth form expressions that appear fairly constant in nature. The taxonomic and nomenclatural history of this genus has made working with Isothecium here in California, as well as more broadly along the Pacific Coast of North America, difficult and complex (Allen 1983) . Despite the recent publication of two analyses based on molecular data (Ryall et al. 2005; Draper et al. 2007 ), consensus among west coast bryologists on the delimitation of Isothecium taxa and what to call them remains elusive. Notwithstanding, knowledge about the appearance of Bestia in the field along with a sense of its very specific microhabitat renders it easily separated from Isothecium, even without sporophytes. One can recognize this very long-pendent, pinnately-branched moss by its branches being much shorter than the main axis. Smaller plants or those occurring in marginal habitat can have a main axis so short as to look more like an Isothecium. Dried Bestia upon close examination also looks different from Isothecium species, especially I. cristatum with its more julaceous branches, but it can superficially resemble I. myosuroides s.l. In the northern portion of its range, Bestia is considerably harder to distinguish in the field from I. myosuroides because Isothecium dominates the suitable habitat and plants from the two genera can be intertwined. We speculate that Isothecium, especially I. myosuroides, out competes and replaces Bestia for that particular ecological niche at the northern portion of its range.
The sporophytes of Bestia are not like the shorter generally asymmetrical 'hypnaceous' capsules of Isothecium. However, the perichaetial leaves in both Bestia and Isothecium are greatly enlarged and sheathe the seta base. Developing sporophytes in Bestia with light colored setae are inserted ventrally on the main stem axis adjacent to the substratum. Because they are oriented upward along and parallel to the main stem axis, they can be easily overlooked during a casual inspection of plants in the field. We found the illustration of Bestia longipes (as Alsia l., plate 63) in Sullivant (1874) and reprinted in part (Brotherus 1925) to be remarkably detailed and accurate. Isothecium cristatum on the other hand is commonly associated with Bestia especially in the central portion of its range and generally produces abundant sporophytes with reddish setae that are erect and easily visible above the branches. When hydrated, Bestia has a rather plumose appearance and cascades downward from the substrate. Colonies can cover square meters of rock surface.
The following key should readily separate Bestia from Isothecium species.
1a. Leaves with serrulations restricted to the leaf apex (1/5 of the leaf), serrulations consisting uniformly of one cell; cells across leaf surface uniform in color; costa prominent, extending to near leaf apex with several spines on the distal 1/6 or more of the costa; median cells, even those near the costa, uniformly short (generally 
DISTRIBUTION
After examining collections labeled Bestia from several herbaria we conclude that this monospecific genus is a Californian endemic and confirmed for the following counties: Alameda, Contra Costa, Lake, Los Angeles, Marin, Mendocino, Monterey, Napa, San Benito, San Luis Obispo, San Mateo, Santa Barbara, Santa Clara, Santa Cruz, Sonoma, and Ventura. The only coastal county within this range lacking Bestia is San Francisco, due to a lack of suitable riparian habitat (Shevock and Toren 2001) . Although Bestia longipes was not encountered during our herbarium review as occurring in Orange and San Diego counties just south of Los Angeles County, we believe there is a high probability that Bestia will be discovered in this area because seemingly appropriate habitats occur in the coastal portions of the Peninsular Ranges. Moreover, the range of Bestia could perhaps extend yet farther south to Guadalupe Island, Baja California, Mexico where both Alsia and Dendroalsia reach their southernmost outposts (Schofield 2004) .
Reports of Bestia (Norris and Shevock 2004a) from the northwest corner of California in Del Norte, Humboldt, Shasta, Siskiyou counties and the northern Sierra Nevada in Placer County are erroneous and represent Isothecium species. Two Oregon specimens identified as Bestia (NY) and cited in Chapman and Sanborn (1941) also proved to be Isothecium. Bestia longipes was not reported from Oregon by Christy et al. (1982) or Lawton (1971) . Koch (1950) reported Bestia for Oregon although no specimen was cited. Two historical specimens, correctly identified as Bestia longipes, are attributed to Alaska and seem to be distributional anomalies. The specimen housed at NY was purchased sometime in the late 1800s. It lacks data except for being attributed to Alaska. The other collection (originally at CAS but now at UBC) states ''collected by Kellogg in 1867 from Redout Bay, Alaska.'' However, in both cases these historical collections seem geographically unlikely to have been collected in Alaska. Also, both of these packets have no soil, litter or other mosses mixed with the specimen, but rather, just a few 'clean' individual branches. We view these two collections as likely some type of herbarium processing error. Also, Bestia (as Alsia longipes) was not reported from Alaska by Cardot and Thériot (1902, 1906) . Considering the level of bryophyte collecting in the coastal portions of the Pacific Northwest from Alaska, British Columbia, Washington and Oregon over the past century without encountering a modernday collection of Bestia longipes leads us to conclude that it is in fact a Californian endemic.
Bestia is most commonly encountered at sites with cool air drainage patterns and is therefore more or less restricted to narrow stream channels and canyons. Although Bestia prefers rock walls and massive boulders in partial shade, it can also infrequently occur on adjacent bases of tree trunks, primarily Umbellularia californica (Hooker & Arnott) Nuttall. Many of the habitats of Bestia are influenced by summer fog and cooler temperatures compared to hotter inland valleys. The elevation range is from 50-2500 ft. As mentioned previously, components within Bestia have been assigned to a wide assortment of moss families since the late 1800s. Crum (1987) aligned Bestia longipes in the Brachytheciaceae and this placement was generally accepted by other bryologists (Crosby et al. 2000) . DNA-based analyses, however, suggest that Bestia, along with Isothecium, belong in the Lembophyllaceae (Goffinet and Buck 2004; Huttunen et al. 2004; Tangney 2007; Quandt et al. 2008) . As part of our present review of the problem, we obtained a sequence for the plastid rps4 gene from a recent collection of B. longipes and found that sequence nearly identical to a sample included in earlier analyses. The DNA evidence from both collections place Bestia longipes into a clade that includes other genera generally attributed to the Lembophyllaceae, corroborating earlier conclusions. Therefore, we view Bestia and Isothecium as the two North American representatives of the Lembophyllaceae.
RARITY AND CONSERVATION IMPLICATIONS
Although Bestia is an endemic monospecific genus restricted to coastal California, it is not now of conservation concern. Populations of Bestia are relatively small within a narrow band of suitable habitat but occurrences are numerous and geographically dispersed in the state. Riparian areas also generally have layers of legal protections at both the state and federal levels, especially along those streams that contribute spawning habitat for anadromous fisheries. Bestia occurs on a wide variety of public lands from county and regional parks to state parks, national forests and national parks thus contributing to its long-term conservation. Additional populations of Bestia are likely to be documented with ongoing exploration and collection within the range of this species. We suspect that populations have been overlooked when Bestia is inadvertently assumed to be Isothecium in the field, and therefore, it is probably under-collected.
